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The primary objective of this presentation is to expose government, industry, and 
academic scientists to work underway at NASA-Ames towards the application of CFD to 
the powered lift area. One goal of our research is to produce the technologies which will be 
required in the application of numerical techniques to, for example, the Supersonic STOVL 
program. 

In the presentation, we will summarize our progress to date on the following specific 
projects: 

Jet in ground effect with crossflow 
Jet in a crossflow 

Delta planform with multiple jets in ground effect 
Integration of CFD with thermal and acoustic analyses 
Improved flow visualization techniques for unsteady flows 
YAV-8B Harrier simulation program 
E-7 simulation program 

Additional work is underway at NASA-Ames in the development of turbulence models and 
solution adaptive grid techniques suitable for the powered lift area, and the simulation of 
USB configurations. However, this work is not included here due to space constraints. 
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POWERED-LIFT CFD PROGRAM 
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IN A TIMELY MANNER, DEVELOP BOTH IN-DEPTH EXPERTISE AND THE 
ABILITY TO TREAT COMPLETE V/STOL CONFIGURATIONS. 
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GRID GENERATION I DYNAMICS I TURBULENCE MODELING 















JET IN GROUND EFFECT WITH CROSSFLOW 

A fundamental component of STOVL take-off/landing flow physics 

• To date, CFD has proved capable of resolving the salient features, and 
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UNSTEADY FLOW ANALYSIS 
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NUMERICAL STREAMLINES 




THERMAL LOADS 
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SIDE VIEW 1 1 TIME, sec 
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GROUND EFFECTS 


> 

CD 


Q 

UJ 

O 


UJ 

D 


> 

_l 

CD 

Z 

o 

oc 

h 

CO 

UJ H 

cc z 
< UJ 

O UJ 
UJ □ 
U. ^ 
Li. h- 
UJ Z 

is 

Q ^ 

2 U- 

s ° 

z t- 

2 = 
-J Q 
O Z 

X < 

UJ Q 

> z 

-l D 
O O 
I- OC 
CO (j 

> UJ 

LL > 

0 o 

E< 

n 

1 ^ 

_UJ 

o x 


CO 


CO 

o 

CO 

> 

X 

0. 

5 

O 


§ 

o 

_ J 

I- 

< 

o' 

UJ 

> 


CD ?- 


> 

o 

CD 

I- 

Z 

UJ 

CO 

UJ 

oc 

CL 

I- 

< 


< 

I- 

z 

UJ 

s 

oc 

UJ 

a. 

X 

ui 

> 

§ s 

h- O 

to o 

h £ 

=i 

u. . 

t O 
o z 


H 

< LLj 

CD CO 

UI < 

Z O 

u. O 

° 2 
to <r 

9 z 

W > 

£ 5 

5 § 

5 P 

Z U> 

— UJ 
I- OC 
X CD 
CD O 

11 

2 Jfi 

1 * 

co * 

ll 

o 2 

u. z 
o < 

uT co' 

< Se 

Q CD 

o UJ 

I- I 




285 







287 



VSRA COMPUTATION TO FLIGHT PROGRAM 
(Preliminary Harrier YAV-8B Surface Definition) 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 
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E-7 COMPUTATION THROUGH FULL-SCALE EXPERIMENT PROGRAM 



ORIGINAL PAGE 

BLACK and white photograph 
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OF POOR QUALITY 


SUMMARY 
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O USB configuration ( " FAP) 

O Tiltrotor configuration ( ” RFA Rotorcraft group) 



